Ch. 17: Probability Models (Geoynetri

Opening question:

I have a game in which yousgin a_innnerfor your prize. The spinnerhas4 sections: Red 45%, Green 30%, Yellow

10% and Blue 15%]) 1 spin 5 time

X=# reds

) 1- Whatis the probablllty of getting 3 reds?
2- Whatis the probability of getting 5 reds?
3- Whatis the probability of getting lessthan 3 reds?
4- Whatis the probability of getting at least 2 but no more than 4 reds?
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How is this similar[different from GEOMETRIC MODELS?

Let's look at the 4 conditions:

e Outcomes: & : SUua$sAM\U{€’
* Probability of success: C\ﬂ'$)ﬂ}_“’k

® Number of trials: KND\M\Q
e |Independenttrials? %&D




This type of modelis...
BINOMIAL MODELS:

¢ InterestedintMsnyumberof successesida set number of trials

¢ 4 conditionsthat must apply:
o 2possible outcomes

Probability of success remains constant(called p)

o
o) NumberoftrialsisSET!KNOWN!
o

Independent trials
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Binomial Probabilities
Example: Computer chips have a 25% chance of being defective. Create the probability distributionfor X, if X is

the # of defective chipsin a sample gf 3. What is the probgbility gf ha or mo efective chips?
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How can we snmﬁbﬁ(hough?
Formula: P(X=k) = (Y\ C/k)( )k(

PO=( R 7(01‘9 (6?5




Example: | am playing a game in which | have only a 39% chance of winning. | am playing 4 times. Create the
probability distribution below:

P(X)
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P(X)

0.13846
0.35409
0.33958

o | n=4
So let’s answer some easy questions:

wea- (. 3390F

P(X<2) = O."Ma 55

ey~ (016 FET

mosxen- (. H0TH2

B~ w| N - o >x




T 0.0 S
1 8 | \O’:?ab\J 0




X P(X)
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Would youwant to answerthese questions forasample size of 30?7 Of507? Of 1007
Sowe can use the calculator




For P(X=k) ‘P( X= ?) = ( 0 nlr ?Xo. 3‘7) ;(G(POB
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Example: John is taking archen e has a l ghance of h|tt|n the targ

each time he shoots. He sho % 0 5

3)

4)

)

6)

7)

Wh t is the 3robablllty that he hits the target 4 timeg?

blnom ’F(S)OBOJ 4 =0.130 |

Wha is the prg?blllty that he hits the target 2 times or lgss?

Do (€, 0.3,2) 705518

Whazls the probab>ty that he hItS the tarqst at least 3 times?

X =3)=\-P(X4) =0.448

What |s the probability that he hItS the t?et less than 5 tlzes? Ll)
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\(45 ? X ¢4 bH\MCd

What is the probab| ity that he hits the target gnore than 6 times?
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many times do we ex%t(hl to hit the target? (average!)

What is the standard deviation of the number of times he hits the target?
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Try this example on your own: 150 businesses are sent mailings asking them to

answer a survey question and send the mailing back. The probability of nonresponse
is 55%.

1&2) Whatisthe average number of businesses that WILL respond? std. dev?
3) What is the probability that 75 businesses will respond?

4)  What is the probability that 60 businesses or less will respond?

5) What is the probability that 60 businesses or more will respond?

6) What is the probability that less than 60 businesses will respond?

7)  What is the probability that greater than 60 businesses will respond?

8) What number of surveys would you have to send out if you wanted to be able
to expect to get 90 back?
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